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@ Fluid metering pump. 



@ Tine metering pump includes a synchronous 
electric motor (3,5,6,7), for example of the 
permanent-magnet type, which transmits its rotary 
motion to a speed reducer (13,18) which is in turn 
associated, by means of a connecting rod-crank 



kinematic system (21-23), to a piston (25) which is 
slidable In a hollow body (26) in which it defines a 
variable-volume chamber (27). The chamber has, at 
its top, openings (33,34) on which fluid intake and 
discharge valve means (35,36) act. 
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FLUID METERING PUMP 



The present invention relates to a fluid meter- 
ing pump. 

The use of liquid detergents for washing ma- 
chines, which produce on the washing qualitatively 
better results with respect to the powder detergents 
used so far, is currently becoming increasingly 
popular. 

However, washing machines are currently pro- 
vided with devices for metering the powder deter- 
gent during the various washing steps which are 
absolutely unsuitable for being used with liquid 
detergent 

Said metering devices are in fact generally 
constituted by small compartments into which the 
powder detergent is poured; the detergent is 
gradually dissolved by a current of water which is 
caused to flow, when required, in said compart- 
ments. 

A dose of liquid detergent poured into said 
compartments would end up completely inside the 
washing containers upon the first flow of the water 
current. 

Dosage containers to be inserted inside the 
washing tumbler, among the washing, are currently 
used for the dosage of liquid detergents. 

Said dosage containers have an appropriate 
opening out of which the detergent flows during the 
washing cycle. 

However, this is only a very rudimentary solu- 
tion to the problem, since the dosage is still very 
approximate. 

The aim of the present invention is to provide a 
pump which can meter preset amounts of fluids for 
preset periods of time. 

A consequent primary object is to provide a 
fluid metering pump which can be conveniently 
installed in washing machines for the dosage of 
liquid detergents. 

Another important object Is to provide a meter- 
ing pump which can also be installed in other 
household appliances, such as for example dish- 
washers or others. 

Still another object is to provide a pump which 
can perform an extremely precise metering. 

Another object is to provide a pump which is 
compact and small so that it can be installed 
without problems in small spaces. 

Still another object is to provide a pump which 
requires low energy consumption for its actuation. 

Not least object is to provide a pump which 
can be manufactured at low cost with conventional 
production facilities. 

This aim, these objects and others which will 
become apparent hereinafter are achieved by a 
fluid metering pump which is characterized in that 



it comprises a synchronous electric motor which is 
suitable for transmitting rotary motion to speed 
reduction means which are associated, by virtue of 
means suitable for converting rotary motion Into 
5 reciprocating motion, with a piston element which 
is slldable in a hollow body in which It defines a 
variable-volume chamber which is associated with 
value means for the intake and discharge of fluid. 
Further characteristics and advantages of the 
10 invention will become apparent from the detailed 
description of some embodiments thereof, illus- 
trated only by way of non- limitative example in the 
accompanying drawings, wherein: 

figure 1 is a partial sectional front elevation view 
76 of a first embodiment of a pump according to 
the invention, taken along a plane which passes 
through the motor axis and the centerline of the 
reducer; 

figure 2 Is a perspective detail view illustrating 
20 the coupling between the rotor of the motor and 
its shaft of the pump shown in figure 1 ; 
figure 3 is a sectional plan view of the pump 
shown in figure 1; 

figure 4 is a sectional view of the pump shown 
25 In figure 1 in the region of the piston and of the 
valves; 

figure 5 is a partial sectional plan view of a 
second embodiment of a pump according to the 
invention, taken along a longitudinal plane; 

30 figure 6 is a sectional elevation view of the 
pump shown in figure 5, taken along a plane 
which passes through the axis of the piston; 
figure 7 Is a perspective detail view of the cou- 
pling between the rotor and the reducer of the 

35 pump shown in figure 5; 

figure 8 Is a perspective view of a sealing gas- 
ket which is applied on the valve means of the 
pump shown in figure 5; 

figure 9 is a sectional view of a possible further 
40 embodiment of the valve means of the pump 
shown in figure 5; 

figures 10 and 11 are respectively a perspective 
view and a sectional elevation view of the seal- 
ing gasket comprised within the valve means of 
45 figure 9; 

figure 12 is a partially sectional plan view of a 
third model of pump; 

figure 13 is a perspective view of an intake and 
discharge value comprised within the pump 
60 shown in figure 12. 

With reference to figures 1 to 4, the first em- 
bodiment of the fluid metering pump, according to 
the invention, comprises a body 1 , advantageously 
made of plastic material, which internally defines a 
first chamber 2, in which the stator pack 3 of a 
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permanent-magnet synchronous motor is embed- 
ded in epoxy resin, and a second cylindrical cham- 
ber 4, which is separate from said first chamber 
and in which the rotor 5 of said motor is accom- 
modated. 

Two Fasten connectors 7 for connection to the 
electric mains extend out of the resin-embedded 
region from said stator pack 3, which is approxi- 
mately provided with electric windings 6. 

Said second chamber 4 has an open end and 
an end provided with an axial seat 8 for the inser- 
tion of a corresponding end of a metallic shaft 9 
which supports said rotor 5 so that it is free to 
rotate about its longitudinal axis. 

Said rotor 5 has, at the region of the open end 
of said second chamber 4, a substantially radial tab 
10 which is suitable for rotationally entraining a 
corresponding cylindrical tab 1 1 which is annularly 
embraced by a shock-absorbing rubber element 
11a and extends eccentrically from a disk-like ele- 
ment 12 which is advantageously axially monolithic 
with a worm screw 13 which is advantageously 
made of plastic material and is rigidly associated 
with the shaft 9, the second end whereof is in- 
serted in a seat 14 which is defined inside a 
housing or casing 15, also advantageously made of 
plastic material, which is fixed to the body 1 with 
screws which are not illustrated in the figures. 

Said shaft 9 is appropriately free to rotate in its 
end seats 8 and 14. 

Two parallel walls 16 and 17 extend inside said 
housing 15, and a gearwheel 18 is rotationally 
coupled therebetween and meshes with said worm 
screw 13. 

Said gearwheel 18 is advantageously mono- 
lithic with its own rotation pivots 19 and 20, the 
second of which has a considerably larger diameter 
than the first and has an eccentric tab 21 with an 
articulation pivot 22 for the end of a connecting rod 
23 the opposite end whereof is advantageously 
monolithic with a pivot 24 which is rotatably coup- 
led between the walls of a piston 25 which is also 
made of plastic material and is slidable in a hollow 
body 26 which is advantageously monolithic with 
said body 1, in which it defines a variable-volume 
chamber 27. 

Said piston 25, which conveniently has a cylin- 
drical extension. Is provided, on its outer surface, 
with an annular groove in which a sealing 0-ring 28 
is accommodated. 

Said hollow body 26 widens at the top of said 
chamber 27 and forms an insertion seat for an 
Intermediate element 29 and a cover 30 which is 
externally associated with an 0-rlng 31 which Is 
suitable for ensuring the seal on said hollow body 
26. 

Said cover 30 is advantageously associated 
with the body 26 by means of snap-together coupl- 



ings 32. 

The intermediate element 29 and the cover 30 
are longitudinally traversed by ducts 33 and 34 for 
the passage of fluid, and corresponding seats for 

5 intake and discharge valves, respectively 35 and 
36, are defined therein. 

Each of said valves 35 and 36, which are 
conveniently arranged in opposite positions, is con- 
stituted by a mushroom-shaped element, respec- 

70 tively 37 and 38, with a conical head accommo- 
dated in a complementary shaped seat, and by a 
cylindrical helical spring, respectively 39 and 40, 
which is suitable for biasing the head against the 
corresponding seat. 

75 Said cover is completed by two connections 41 

and 42 which allow to connect it to a hydraulic 
circuit. 

As regards the operation of the first embodi- 
ment of the metering pump according to the inven- 
20 tion, the rotation of the permanent-magnet motor, 
the assumed direction of rotation whereof is irrele- 
vant, causes the rotation of the shaft 9 which sup- 
ports the worm screw 13 which meshes with the 
gearwheel 18. 

25 The worm screw 13 and the gearwheel 18 

perform a considerable speed reduction and trans- 
mit the motion to the connecting rod 23 by means 
of the articulation pivot 22. 

The articulation pivot 22 and the connecting 

30 rod 23 convert the rotary motion into the recipro- 
cating motion of the piston 25, the stroke whereof 
in the direction suitable for increasing the volume 
of the chamber 27 causes a compression of the 
spring 39 and the intake of liquid through the 

35 mushroom-shaped element 27, whereas a stroke in 
the direction suitable for reducing the volume of 
the chamber 27 causes the drawn fluid to press on 
the mushroom-shaped element 38 and on the 
spring 40, allowing the discharge of said fluid. 

40 Since the permanent-magnet motor is a syn- 
chronous electric motor, its rotation rate is fixed 
and preset, for a constant mains frequency, by the 
number of polar expansions. 

Due to this reason, the amount of fluid drawn 

45 and discharged by the piston 25 is constant in the 
course of time. 

In order to perform a perfect dosage of a given 
amount of fluid, it is sufficient to keep the motor 
running for the time required by the piston to 

50 complete a number of intake and discharge cycles 
equal to the volume of fluid to be metered divided 
by the maximum volume of the chamber 27. 

By means of the pump according to the inven- 
tion it Is therefore possible to precisely meter, at 

55 the appropriate time and in the required amount, a 
fluid detergent to be introduced In a washing ma- 
chine, a dishwasher or similar household appliance. 
With reference now to figures 5 to 1 1 , a sec- 
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ond embodiment of the fluid metering pump ac- 
cording to the invention comprises a body 101 
advantageously made of plastic material which is 
shaped so as to internally define a first chamber 
102 in which the stator pack 103 of a permanent- 
magnet synchronous electric motor is embedded in 
epoxy resin. 

Said body 101 again defines a second cham- 
ber 104 which is separate from the first one 102, 
has a cylindrical extension and internally accom- 
modates the rotor 105 of said motor. 

Said stator pacl< 103 has electric windings 106 
from which two Fasten connectors 107 for connec- 
tion to the electric mains extend. 

As can be seen in figures 5 to 11, said second 
chamber 104 has an open end and an end which Is 
provided with an axial seat 108 for the insertion of 
a corresponding end of an advantageously metallic 
shaft 109 which supports said rotor 105 so that it is 
free to rotate about its longitudinal axis. 

Said rotor 105 has, at the region of the open 
end of said second chamber 104, a substantially 
radial tub 110 and an axial bush 111 which resets 
head-on on a corresponding axial bush 112 which 
has the same diameter and extends axially from a 
bell-shaped element 113 which is advantageously 
axially monolithic with a worm screw 114 advanta- 
geously made of plastic material. 

Said worm screw 114 is freely associated with 
the shaft 109, the second end whereof is inserted 
in a seat 115 which is defined inside a housing 
116, again advantageously made of plastic ma- 
terial, which is fixed to the body 101. 

Said axial bushes 111 and 112 are externally 
embraced by a cylindrical helical metallic spring 
117 the ends whereof extend in a radial direction; a 
first end 118 is in lateral contact with said tab 110 
and a second end 119 is inserted in a slot or hole 
120 which is present on said bell-shaped element 
113. 

Two parallel walls 121 and 122 extend from 
said body 101 and, by cooperating with similar 
parallel walls 123 and 124 which extend inside the 
housing 116, are suitable for supporting, in a 
rotationally coupled manner, a gearwheel 125 
which meshes with said worm screw 1 1 4. 

Said gearwheel 125 is advantageously mono- 
lithic with its rotation pivots 126 and 127, the first of 
which, considerably smaller in diameter than the 
second one, is inserted in a bearing 128 which is 
externally provided with annular raised portions 129 
which block its axial sliding with respect to the 
supporting walls. 

Said bearing 128 advantageously rests, with 
one of its annular raised portions 130, in a respec- 
tive annular seat 131 which is defined laterally on 
said gearwheel 125. 

The second rotation pivot 127 has an eccentric 



tab 132 with an articulation pivot 133 for the end of 
a connecting rod 134 the opposite end whereof is 
advantageously monolithic with a pivot 135 which 
is rotationally coupled between the walls of a piston 
5 136, again advantageously made of plastic ma- 
terial, which is slidable in a hollow body 137 which 
is advantageously monolithic with said body 101. 

Said piston 136, which conveniently has a cy- 
lindrical extension, defines a variable-volume cham- 
70 ber 138 inside the hollow body 137 and has, on its 
outer surface, an annular groove in which a sealing 
0-ring 139 is accommodated. 

Said hollow body 137 expands at the head of 
said chamber 138 and forms a seat 140 for the 
15 insertion of the valve system of the pump. 

Said valve system comprises a first insert 141 
in which two fluid passages of appropriate shape, 
respectively 142 and 143, are defined. 

An intermediate element 144 is furthermore 
20 inserted in said seat 140 and a cover 145 is asso- 
ciated within the seat 140 of the hollow body 137 
for example by means of snap-together couplings 
146. 

The intermediate element 144 and the cover 

25 145 are longitudinally traversed by fluid passage 
ducts 147 and 148, and corresponding seats for 
intake and discharge valves, respectively 149 and 
150, are defined therein- 
According to the invention, a gasket 151 is 

50 interposed between the intermediate element 144 
and the cover 145 and is shaped so as to be In 
contact both with their surfaces and with the lateral 
surface of the seat 140, so as to prevent any 
internal recirculation of fluid as well as any outward 

35 escape thereof. 

As can be seen in figure 8, for this purpose 
said gasket 151 is appropriately shaped like a 
figure-eight and has a small circumferential raised 
portion 152 to be accommodated in a complemen- 

40 tarily shaped annular recess of said seat 140. 

The compression performed by the cover 145 
upon closure also causes the outward expansion of 
the gasket 151 and of its raised portion 152, pro- 
ducing a seal. 

45 Each of said valves 149 and 150, which are 

appropriately arranged in opposite positions, is 
constituted by a mushroom-shaped element, re- 
spectively 153 and 154, with a conical head ac- 
commodated in a complementarily shaped seat, 

50 and by a cylindrical helical spring, respectively 155 
and 156, which is suitable for biasing the head 
against the corresponding seat. 

Said cover 145 is completed by two connec- 
tions 157 and 158 which allow to connect it to a 

55 hydraulic circuit. 

As shown in figures 9-11, the valve system of 
the pump, according to the invention, can be con- 
stituted by two internally hollow elements, respec- 
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tively an Intermediate element 244 and a cover 
245, which are again accommodated In an adapted 
seat at the head of the variable-volume chamber 
138 and are longitudinally traversed by fluid pas- 
sage ducts 246 and 247. 

Said elements 244 and 245 have correspond- 
ing seats of valves 248 and 249 defined between 
them; said valves are preferably constituted by 
balls made of rubber or of a similar material which 
are monolithic by virtue of supporting spokes, re- 
spectively 250 and 251, which connect them to a 
sealing element 252 substantially in the shape of a 
figure-eight which is Interposed between the inter- 
mediate element 244 and the cover 245. 

Sealing seats 253 and 254 of the valves 248 
and 249 are conveniently arranged in opposite po- 
sitions, and said spokes 250 and 251 constitute 
elastic elements which maintain the closure of the 
fluid passages. 

Said cover 245 is completed by two connec- 
tions 255 and 256 which allow to connect it to a 
hydraulic circuit. 

As regards the effects and operation of the 
second embodiment of the pump with respect to 
the first one, according to the invention, said spring 
117, regardless of the angular position of the tab 
110 when the rotor 105 starts, by making contact 
with said tab exerts a thrust which causes its 
loading and therefore an elastic thrust in the op- 
posite direction which is sufficient to give the motor 
such a torque as to move the worm screw 114 and 
therefore the entire pump. 

The presence of the bearing 128 further facili- 
tates the rotation of the gearwheel 125 and reduces 
losses due to friction thereof. 

With reference now to figures 12 and 13, a 
third embodiment of the fluid metering pump ac- 
cording to the invention is generally indicated by 
the reference numeral 301 and comprises a piston 
302 to which a pivot 303 is articulated: said pivot is 
arranged at the end of a connecting rod 304 of a 
connecting rod-crank kinematic system which ac- 
tuates it. 

Said connecting rod-crank kinematic system, 
generally indicated by the reference numeral 305, 
Is in turn associated with a gearmotor unit similar 
to the previous one which is not illustrated and has 
a permanent-magnet synchronous motor. 

Said piston 302, which conveniently has a cy- 
lindrical extension, is slidable In a hollow body 306 
in which it defines a varlabie-volume chamber 307, 
and has, on its outer surface, an annular groove In 
which a sealing ring 308, for example an 0-rlng, is 
accommodated. 

A head 310 Is fixed on said hollow body 306, 
for example by means of screws, with the inter- 
position of a sealing ring 309, and supports a valve 
31 1 which has both an intake function and a dis- 



charge function. 

In particular, said valve 311, which is conve- 
niently made of rubber or of an equivalent material, 
has an umbrella-like shape and has a tubular body 
5 312 which Is inserted in a complementarily shaped 
axial seat 313 of the head 310 and Is connected to 
the outside by means of an also axial connection 
314. 

Said tubular body 312 is fixed to the seat 313 

10 due to the insertion of a complementarily shaped 
raised portion 316 which extends from the seat 313 
in an annular recess 315 with which said tubular 
body is provided. 

Advantageously, said tubular body 312 has a 

75 beak-shaped nozzle 317 which extends toward the 
connection 314 and has elastically deformable 
sealing lips which define or close a rectilinear pas- 
sage slit. 

The perimetric lip of the hood 318 of said valve 

20 311 is elastically deformable and rests on a planar 
surface 319 which is deformed on the head 310 at 
the outlet of the seat 313. 

Said seat 313 is surrounded by an annular 
chamber 320 which is connected to the outside by 

25 means of a connection 321 and to the Inside by 
means of an annular chamber 322 which is formed 
between the hood 318 and the surface 319. 

In practice, the operation of the third embodi- 
ment of the pump according to the invention is as 

30 follows: the reciprocating motion of the piston 302 
alternately causes a suction effect and a pumping 
effect; the first effect causes the closing deforma- 
tion of the lips of the hood 318 which causes the 
fluid to enter through the connection 321, whereas 

35 the second effect causes the opening deformation 
of the lips of the nozzle 317, which cause the fluid 
drawn into the chamber 307 to escape through the 
slit defined thereby and through the connection 
314. 

40 fK single valve therefore performs the dual 

function of intake valve and discharge valve. 

It has thus in practice been observed that the 
invention has achieved the Intended aim and ob- 
jects. 

45 The pump, according to the invention, is in fact 

extremely compact and is advantageously mostly 
made of elements manufactured by injection-mold- 
ing thermoplastic materials. 

The assembly of the various elements is per- 
50 formed with conventional production facilities. 

The invention thus conceived is susceptible to 
numerous modifications and variations, all of which 
are within the scope of the invention concept. 

All the details may furthermore be replaced 
56 with other technically equivalent elements. 

In practice, the materials employed, as well as 
the dimensions, may be any according to the re- 
quirements. 
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Where technical features mentioned in any 
claims are followed by reference signs, those refer- 
ence signs have been Included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 

Claims 

1. Fluid metering pump, characterized in that it 

comprises a synchronous electric motor (3,5,6,7; 
103,105,106,107) which is suitable for transmitting 
the rotary motion to speed reduction means 
(13,18;114,125) which are associated, by virtue of 
means (21-24; 132-1 35 ;303-305) suitable for con- 
verting rotary motion into reciprocating motion, with 
a piston element (25;136;302) which is slidable in a 
hollow body (26;137;306) in which it defines a 
variable-volume chamber (27;138;307) which is as- 
sociated with valve means (35,36;149,150;311) for 
the intake and discharge of fluid. 

2. Metering pump according to claim 1, character- 
ized in that said synchronous electric motor is of 
the type with permanent magnets, the stator pack 
(3;103) whereof is embedded in resin in a first 
chamber (2;102) of the body (1;101) of said pump, 
the rotor (5;105) being accommodated in a second 
chamber (4;104) of said body which has an open 
end. 

3. iVIeterlng pump according to one or more of the 
preceding claims, characterized in that said speed 
reduction means are constituted by a worm screw 
(13;114) which is associated with a gearwheel 
{18;125) which meshes therewith. 

4. Metering pump according to one or more of the 
preceding claims, characterized in that said worm 
screw (13) is rigidly associated with a shaft (9) 
which freely supports said rotor (5) of said motor, 
said shaft (9) furthermore having its ends freely 
inserted in respective seats (8,14), a first one (8) of 
said seats extending axially from said second 
chamber (4) of said body (1), a second one (14) 
extending inside a housing (15) which is fixed to 
said body (1). 

5. Metering pump according to one or more of the 
preceding claims, characterized in that said worm 
screw (13) is monolithic with a disk-like element 
(12) from which a tab (11) extends eccentrically, 
said tab being encompassed by a shock-absorbing 
rubber element (Ha) and being rotationally en- 
trained by a substantially radial tab (10) which 
extends from said rotor (5) at the open region of 
said second chamber (4). 

6- Metering pump according to one or more of the 
preceding claims, characterized in that said gear- 
wheel (18;125) has two axial rotation pivots 



(19,20;126.127) which are rotatably associated with 
walls (16,17;121-124) which extend inside said 
housing (15; 116). 

7. Metering pump according to one or more of the 
5 preceding claims, characterized in that said means 

suitable for converting the rotary motion into recip- 
rocating motion are constituted by an eccentric tab 
(21;132) which extends from one (19;126) of said 
pivots of said gearwheel (18,125) and by a con- 
10 necting rod (23;134;304) which is rotatably asso- 
ciated, with one end, with an articulation pivot 
(22;133) which is monolithic with said eccentric tab 
(2t;132). 

8. Metering pump according to one or more of the 
75 preceding claims, characterized in that said piston 

element is constituted by a piston (25;136;302) with 
cylindrical extension to which an end of said con- 
necting rod (23;134;304) is articulated, said piston 
having, on Its curved outer surface, a seat for a 
20 sealing ring (28;139;308) for example of the 0-ring 
type. 

9. Metering pump according to one or more of the 
preceding claims, characterized in that said hollow 
body (26;137;306) is monolithic with said motor 

25 body (1;101) and is shaped complementarily to the 
outer curved surface of said piston (25;136;302), 
said hollow body (26;137;306) having, at the head 
of said variable-volume chamber (27;138;307), an 
expansion in which an intermediate closure ele- 

30 ment (29;144;244) of said head and a cover 
(30;145;245) which is externally provided with a 
hydraulic sealing ring (31;151;252) are inserted, 
said cover being associated with said hollow body 
with snap-together couplings. 

35 10. Metering pump according to one or more of the 
preceding claims, characterized in that said inter- 
mediate element (29;144;244) and said cover 
(30;145;245) are longitudinally traversed by fluid 
intake (34;147;247) and discharge (33;148;256) 

40 ducts which can be connected to a hydraulic circuit 
by means of connections (41,42;157,158; 255,256). 

11. Metering pump according to one or more of the 
preceding claims, characterized in that said valve 
means for the intake and discharge of fluid are 

45 constituted by mushroom valves (35,36;153,154) 
which are arranged In opposite directions in seats 
which are defined in said intake (34;147) and dis- 
charge {33;148) ducts which are present in said 
intermediate element (29;144) and in said cover 

50 (30;145). 

12. Fluid metering pump according to one or more 
of the preceding claims, characterized in that each 
mushroom valve is constituted by a mushroom- 
shaped element (35,36;153,154) with a substantially 

55 conical head which is pushed in a complementarily 
shaped seat by an axial cylindrical helical spring 
(39,40:155,156), said mushroom-shaped element 
and said springs being accommodated in an en- 
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larged portion of each of said Intake (34;147) and 
discharge (33;148) ducts. 

13. Metering pump according to one or more of the 
preceding claims, characterized in that the coupling 
between the rotor (105) of said motor and the 
reducer (14;125) is provided by means of elastic 
spring means (117), the gearwheel (125) of said 
reducer being axially associated with a plain bear- 
ing (1 28) which is accommodated in a correspond- 
ing support of the pump body, said valve means 
(311) being enclosed between two hollow elements 
which are accommodated in a seat (313) of said 
head (310) and being associated with a single 
sealing element (309) which is suitable for prevent- 
ing the internal recirculation and escape of liquid. 

14. Metering pump according to one or more of the 
preceding claims, characterized in that said elastic 
spring means are constituted by a cylindrical hel- 
ical spring (117) which embraces two bushes 
(111,112) of equal diameter which extend axially 
respectively from said rotor (105) and from the 
worm screw (114) of said speed reducer, both of 
which are associated with a supporting shaft (109). 

15. metering pump according to one or more of the 
preceding claims, characterized In that the ends 
(118,119) of said spring extend radially and one 
(118) of said ends rests laterally on a tab (110) 
which extends eccentrically from said rotor (105), 
the other one (119) of said ends being inserted in a 
respective slot (120) or hole of a bell-shaped ele- 
ment (113) which extends axially from said worm 
screw (1 1 4). 

16. Metering pump according to one or more of the 

preceding claims, characterized in that said plain 
bearing is constituted by a bearing (128) in which 
one (126) of the ends pivots of said gearwheel 
(125) is inserted, said bearing (128) having annular 
raised portions (129) which prevent its axial sliding 
with respect to its support (121,123) and having a 
further axial raised portion (130) which is in contact 
with an annular seat (131) which is defined laterally 
on said gearwheel (125). 

17. Metering pump according to one or more of the 
preceding claims, characterized in that said sealing 
element suitable for preventing internal recircula- 
tion and escape of fluid is constituted by a gasket 
(151) which is substantially shaped like a figure- 
eight surrounds the seats of said valves (149,150), 
is interposed between said two hollow elements 
(144,145) and is in external contact with said seat 
(140) in which they are accommodated, said gasket 
having an outer circumferential raised portion (152) 
which is suitable for accommodating in a com- 
plementarily shaped recess of said seat (140). 

18. Metering pump according to one or more of the 
preceding claims, characterized in that said single 
sealing element which is suitable for preventing 
internal recirculation and escape of fluid is con- 



stituted by a gasket (252) which is made of rubber 
or similar material and is substantially shaped like 
a figure-eight from which spokes (250,251) extend 
inward for connection to valves (248,249) which are 
5 monolithic therewith, said gasket (252) being inter- 
posed between said hollow elements (244,245) 
which enclose said valves and being in external 
contact with said seat in which they are accom- 
modated, 

10 19. Metering pump according to one or more of the 
preceding claims, characterized in that said valves 
(248,249), which are monolithic with said gasket 
(252) by means of said spokes (250,251), are con- 
stituted by shutter elements which conveniently 

75 have regions of their outer surface which are 
shaped complementarily to the respective seats to 
be closed, with which they are normally in contact. 

20. Metering pump according to one or more of the 
preceding claims, characterized in that it com- 

20 prises, on the head of said variable-volume cham- 
ber (307), an insert which is crossed by two 
shaped passages (314,321), respectively for the 
intake and discharge of fluid. 

21. Metering pump according to one or more of the 
25 • preceding claims, characterized In that said valve 

means are constituted by an umbrella-shaped valve 
(311) made of rubber or equivalent material, with 
an elastically deformable hood (318) and a tubular 
body (312) which is provided with a beak-shaped 
30 nozzle (317) with elastically deformable sealing 
lips, said valve being fixed with its body on the 
head (310) of said hollow body. 

22. Metering pump according to one or more of the 
preceding claims, characterized in that said valve 

35 (311) is inserted with its tubular body (312) in a 
seat (320) of the head (310) of said hollow body, 
said seat being connected to the outside by means 
of a connection, said tubular body having an an- 
nular recess (215) in which a complementarily 

40 shaped raised portion (316), defined on the cor- 
responding seat (320), is accommodated. 

23. Metering pump according to one or more of the 
preceding claims, characterized in that said nozzle 
(317) of said tubular body (312) of said umbrella- 

45 shaped valve (311) extends on the side of said 
connection (314), its sealing lips defining a rectilin- 
ear slit. 

24. Metering pump according to one or more of the 
preceding claims, characterized in that the hood 

60 (318) of said umbrella-shaped valve (311) rests 
with its elastically deformable perimetric lips (318) 
on a surface (319) of said head (310) on which said 
seat (320) for its tubular body (312) ends, a duct 
(321) for connection to the outside leading onto 

55 said surface inside the perimeter of said hood. 

25. Metering pump according to one or more of the 
preceding claims, characterized in said head (310) 
for the umbrella-shaped valve (311) is fixed on said 
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hollow body (306) in which said piston element 
(302) Is slidable by means of screws, couplings or 
equivalent devices with the interposition of a hy- 
draulic sealing ring (309). 
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